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Abstract. Sidney Norton, appointed in 1873, was the first professor of chemistry at
Ohio State, and for 20 years the only faculty member of the department. In these
early years the annual student enrollment in chemistry was often less than 50. The
growth of the department began in 1893 with the appointment of William McPhcrson
as an assistant professor. By 1900, two more faculty members were added, and at the
end of the first half century of its existence, there were 9 senior faculty members aided
by a junior staff of about 40 assistants and graduate assistants. The undergraduate
enrollment then totalled about 2,000 and the number of graduate students about 100.
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From the standpoint of exact nomen-
clature, the Department of Chemistry of
the Ohio State University had its begin-
ning in 1878 when this university title was
given to the institution first known as the
Ohio Agricultural and Mechanical Col-
lege. At the time of the change in insti-
tutional title, however, chemistry was
being taught in the same building, in the
same way as it had been for the preceding
5 years, so that 1873 may reasonably be
taken as the actual year for the start of
the department.

The Department of Chemistry was one
of the original 10 departments of the Ohio
Agricultural and Mechanical College.
Sidney Augustus Norton, named by the
first Board of Trustees in 1873 as Profes-
sor of General and Applied Chemistry,
was the second faculty member appointed
for this new institution. Probably a prin-
cipal factor in his selection was his un-
usually varied background of education
and teaching experience. He received
his early education in the public schools
of Cleveland, OH, and was a member of
the first class to be graduated from the
first high school of that city. He en-
entered as a freshman at Western Reserve
College, then located at Hudson, OH, but
left after one year to enroll at Union Col-
lege, Schenectady, NY, from which he

1Manuscript received April 27, 1976 and in
revised form July 8, 1977 (#76-42).

graduated with a B.A. degree in 1856 as
the first in a class of 90 students. He
taught for one year at the Bartlett School,
Poughkeepsie, NY, but returned to Union
College in 1857 for graduate study in
chemistry under Professor Joy. He re-
ceived his MA. from Union College in
1859. In 1958 he was appointed In-
structor in Natural Science at Cleveland
High School and remained there until
1867 when he was appointed to a similar
position at Mt. Auburn Young Ladies
Seminary in Cincinnati. In 1968 he was
appointed Professor of Chemistry at
Miami Medical Colleges, Cincinnati.
Neither of these positions abosrbed all his
energy, for he was concurrently a student
at Miami Medical College from which
he received his M.D. degree in 1869.
His formal education was completed by
16 months of study abroad while on leave
of absence from his professorship at
Miami Medical College. He studied
chemistry under Engelbach at Bonn,
under Kolbe at Leipzig, and under Bun-
sen at Heidelberg. Professor Norton re-
turned to his position in Cincinnati in
1870 and remained there until 1872, when
he was appointed Acting Professor of
Physics at Union College for the academic
year preceding his appointment to the
professorship at the Ohio Agricultural and
Mechanical College. Professor Norton
was for 20 years the sole faculty member
of the Department of Chemistry. In the
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course of his teaching career at Ohio
State he received an honorary Ph.D.
degree from Ken yon College in 1878 and
LL.D. degree from Wooster College in
1881.

In the beginning, the chemistry depart-
ment occupied a small suite of rooms on
the third floor of the first building on the
campus, later known as University Hall.
Only 2 courses were offered, one being a
lecture course that extended over the
academic year. This included inorganic
chemistry, organic chemistry, and ap-
plied chemistry. The other, a laboratory
course, extended over 3 years and con-
sisted mainly of qualitative and quanti-
attive analysis. The enrollment in the
lecture course in the first year was only 5
students. In the second year (1874)
the total enrollment in chemistry was 14,
including 2 students in the laboratory
course. From this very small beginning
the enrollment increased slowly; there
were 31 students enrolled in 1876 and 61
in 1887.

One indication of the slight resources of
the chemistry department in the first few
years was a request made by Professor
Norton to the Board of Trustees in 1875
for a grant of $77 to purchase a dictionary
of chemistry. This request was granted
and he later acknowledged it in a report
to the board as follows, "At present the
chemical library of the University con-
sists of a Watt's Dictionary—a valuable
book but one not fully supplying our
need . . . . We have begun to take a
chemical journal."

Professor Norton had no assistance, ex-
cept volunteer help given by students
without compensation, until 1879 when
Mr. David O'Brine was officially ap-
pointed a student assistant. He con-
tinued to help Professor Norton until
1887 and was succeeded by Mr. Frederick
Keffer, who served until 1892.

Soon after the name of the institution
was changed to The Ohio State Univer-
sity, 3 new departments were added which
were allied to the chemistry department
and in which were taught certain courses
in applied chemistry: the Department of
Mining and Metallurgy (1879), the De-
partment of Agricultural Chemistry (1884),
and the Department of Pharmacy (1885).

As a consequence it became necessary to
provide a separate building to house the
chemistry department and 2 of these new
departments. The General Assembly in
1881-82 appropriated $20,000 for the
construction of a 2-story laboratory build-
ing, which was completed in September
1882. The second floor was occupied by
the Department of Chemistry and the
first floor, initially, by the Department of
Mining and Metallurgy, which later
shared floor space with the Department
of Agricultural Chemistry. At this time
the course offerings in chemistry were
revised. The first year course consisted
of lectures in inorganic chemistry for
two-thirds of the year followed by lec-
tures in organic chemistry. The second
course consisted of a year's work in
qualitative analysis and the third course
was a year's work in quantitative an-
alysis. The fourth course, which was
new, included organic analysis and toxi-
cology.

Unfortunately, the first building for
housing chemistry and the allied de-
partments was not of fireproof construc-
tion, and on the morning of February 12,
1889 it was totally destroyed by fire.
Temporary quarters for chemistry were
provided in a classroom building later
known as University Hall. The General
Assembly, then in session, promptly ap-
propriated $40,000 for another, larger
building, which was ready for occupancy
in September 1890.

In 1892, William McPherson (B.Sc.
Ohio State, 1887; M.Sc. 1890), who had
previously taught for 5 years in the high
school at Toledo, OH was appointed as
the assistant to Professor Norton. He
was destined to have a distinguished
career at the university. His outstand-
ing abilities as a teacher and administra-
tor were recognized very soon, for he was
promoted to Assistant Professor in 1893,
to Associate Professor in 1895, and to Pro-
fessor in 1897. Moreover, Professor
McPherson was given a D.Sc. degree by
the university in 1895. He was the
leading spirit in the organization of the
Columbus Section of the American Chem-
ical Society in 1897, and later served as
its chairman. At the end of 1897 he
took a leave of absence for graduate
study in organic chemistry at the Uni-
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versity of Chicago, from which he re-
ceived his Ph.D. in 1899.

Soon after Professor McPherson be-
came a member of the department con-
siderable dissatisfaction arose in the uni-
versity because no laboratory work was
being given in the first year course in
in chemistry. The dissatisfaction reached
such a pitch that the head of the De-
partment of Agricultural Chemistry with-
drew all first year students from the gen-
eral chemistry course and provided for
them in his own department a first year
course that included laboratory work.
This action was followed by the with-
drawal of all freshman engineering stu-
dents from general chemistry and their
assignment to the new course in the
Department of Agricultural Chemistry.
Because of these withdrawals, the chem-
istry department proper lost a large part
of its student enrollment. Professor
Norton attempted to solve this serious
problem by introducing some laboratory
work into his general chemistry course,
but the dissatisfaction persisted. As a
consequence he was forced to resign as
head of the chemistry department in
1895 and Professor McPherson was ap-
pointed in his place. Professor Norton
continued to serve the department until
1899, when he was retired as Professor
Emeritus.

As the new head of the chemistry de-
partment, Professor McPherson took im-
mediate steps to make laboratory work
an essential part of the first year course
in chemistry, and all the freshmen in
agriculture and engineering were again
enrolled in general chemistry. The in-
troduction of a large amount of laboratory
work into general chemistry, however, re-
quired additional staff. This took the
form of graduate teaching assistants who
were given the title Fellow and Lab-
oratory Assistant. Two were appointed
initially: William Lloyd Evans (B.Sc.
Ohio State, 1892) and Richard M.
Hughes (A.B. Miami University, 1893).
Both of these men later had distinguished
careers in teaching and administration.
Because of increased numbers in the
courses in analytical chemistry, Charles
William Foulk (B.Sc. Ohio State, 1894)
was appointed in 1896 as Assistant in

Chemistry. He was promoted to As-
sistant Professor in 1898.

Various changes in the chemistry cur-
riculum were initiated by Professor
McPherson. Organic chemistry was
added as a separate course in 1894, a
course in theoretical chemistry was of-
fered beginning in 1895 and a four year
curriculum in industrial chemistry was
established in 1890. Systematic gradu-
ate study and research leading to the
M.Sc. degree was started at about the
same time.

In June 1899 Professor Foulk was
granted a two year leave of absence for
graduate study in Germany, which he
spent as a student of Ostwald at Leipzig.
William Edwards Henderson (Ph.D.
Johns Hopkins, 1897), who had been
teaching at Ohio University, was ap-
pointed temporarily to replace Professor
Foulk. He introduced courses in inor-
ganic preparations and the history of
chemistry, and considerably improved
the course in theoretical chemistry,
which was the forerunner of the later
courses in physical chemistry. The de-
partment grew so rapidly around 1900
that when Professor Foulk returned from
his leave, Professor Henderson was re-
tained as a permanent member of the
staff. This made possible further ex-
pansion of the course offerings in chem-
istry. Professor Henderson was pro-
moted to Associate Professor in 1901 and
Professor Foulk was likewise promoted in
1902.

The second chemistry building, which
was named Chemical Hall, proved to be
no more fire resistant than its predecessor.
On the evening of February 19, 1904, it
was totally destroyed in a spectacular
fire that also destroyed a new addition
and large quantities of recently purchased
apparatus and chemicals. This was a
very serious blow to the department.
The General Assembly, then in session,
immediately appropriated $15,000 for
fitting out temporary quarters, chiefly in
Townshend Hall, and $100,000 for the
construction of another chemistry build-
ing, which was completed in time for the
opening of classes in September 1906.
This third structure still exists as the
original part of the present Derby Hall.

The first year course in chemistry con-
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tinued to grow in numbers to such an
extent that additional staff was needed.
In 1905 William Lloyd Evans (M.Sc,
Ohio State 1896; Ph.D., Chicago, 1905)
was appointed Assistant Professor to be
in charge of the course in general chem-
istry. His lectures in this course were
delivered with great vigor and zest, and
he very soon came to be recognized on
the campus as an exceptionally effective
and inspiring teacher. To his students
he was affectionately known as 'Billy'
Evans.

In 1906 James R. Withrow (Ph.D.,
Pennsylvania, 1905) was appointed As-
sistant Professor in charge of the pro-
grams in industrial chemistry and chem-
ical engineering, which had grown con-
siderably. In the same year Clarence C.
Vogt (A.B., Wooster, 1904) was named
Instructor. In 1908 both Professor Foulk
and Professor Henderson were promoted
to full professorships, and William Evans
was promoted to an associate professor-
ship. The latter became a full professor
in 1911.

At the invitation of Professor
McPherson, the editorial office of Chem-
ical Abstracts was moved from the Uni-
versity of Illinois to Ohio State in 1909,
and given quarters in the chemistry build-
ing. This move was very advantageous
to the chemistry department since it made
available to the staff current issues of
many chemical journals at a time when
the holdings in the university library
were far from adequate. It was also
advantageous to Chemical Abstracts,
both at the beginning and later, for vari-
ous members of the department served as
assistant editors or as abstractors. In
the light of later developments it is some-
what difficult to realize that at the be-
ginning and for a few years afterwards a
single small room was sufficient to house
all the editorial activities of Chemical
Abstracts.

The first of a long series of successful
college and high school textbooks and
laboratory manuals by Professors
McPherson and Henderson appeared in
1905. These came to be widely used,
especially after 1915, and did much to
make the department known nationally.
Twenty-three original and revised edi-

tions of these books were published.
Thirteen had Professors McPherson and
Henderson as the only authors, and the
rest had one or more additional authors.
The second group even included a Chi-
nese edition published in Shanghai in
1922.

In the period from 1900 to 1910, staff
interest in an adequate graduate program
increased markedly. Towards the end
of this period a few students were working
for the Ph.D. degree. In 1909 Clarence
C. Vogt became the first to be awarded
the Ph.D. in chemistry at Ohio State.
Professor McPherson was instrumental
in establishing the Graduate School at
Ohio State University, and in 1911 he
became its first dean. He continued to
serve as chairman of the chemistry de-
partment, and even continued to do some
teaching.

The only permanent addition to the
teaching staff between 1906 and the en-
trance of the United States into World
War I was Cecil E. Boord (Ph.D., Ohio
State, 1912). He was named Instructor
in 1912 and was promoted to Assistant
Professor in 1914. Normal staff activi-
ties of the department were somewhat
disrupted when the United States en-
tered World War I. In 1917 Professor
McPherson served in Washington as
civilian advisor to the Trench Warfare
Section of the United States Army, but
was soon commissioned as Captain. He
was promoted to Major in January 1918,
and to Lieutenant-Colonel in July 1918.
He was responsible for maintaining liaison
between the Edgewood Arsenal and the
various chemical organizations on which
the arsenal depended. Professor Evans
served in the army for 2 years, first as
Captain, and then as Major in the
Chemical Warfare Service and as Di-
rector of the Chemical Laboratories at
Edgewood Arsenal. Even though the
other staff members remained at Ohio
State, most of them were engaged in
activities connected with the war. To
help handle the routine teaching duties
during the war period, Jesse E. Day
(Ph.D., Ohio State, 1916), Marion Hol-
lingsworth (Ph.D., Ohio State, 1919), and
Cloyd D. Looker (B.Sc, Ohio State,
1918) were added as instructors. The
sole emeritus professor of the department,
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Sidney A. Norton, died August 31, 1918
at the age of 83.

At the close of the war, additional
staff was needed because of a marked in-
crease in enrollment in chemistry. Ed-
ward Mack, Jr. (Ph.D., Princeton, 1916)
was added in 1919 as Assistant Professor
in charge of the courses in physical chem-
istry. In the next year Wesley G.
France (Ph.D., Michigan, 1921) was
added as Assistant Professor to teach
colloid chemistry, at that time an active
field of research in chemistry. Professor
Henderson was appointed Dean of the
College of Arts, Philosophy, and Science
in 1921, but he continued to do some
teaching.

In the first 2 decades of the depart-
ment's existence, undergraduate speciali-
zation in chemistry was not possible be-
cause too few courses were available.
The undergraduate curriculum in indus-
trial chemistry, established in 1896, led to
the degree B.Sc. in Chemistry, and the
chemical engineering curriculum, estab-
lished in 1902, led to the same degree.
Both of these curricula were designed to
be focational. The first course of study
that made specialization in chemistry
possible as a liberal arts subject was
established in 1920 and led to the B.A.
degree.

From 1900 to 1921 financial support
for graduate students in chemistry was
largely in the form of teaching assistant-
ships, though a few fellowships or scholar-
ships from general university funds were
awarded most years. In 1921 the de-
partment received, for the first time,
unrestricted grants for fellowships from
chemical companies; two industrial re-
search fellows were appointed for 1921-
22, and three fellows for the following
academic year. The first postdoctoral
fellow in chemistry at Ohio State was M.
L. Dundon (Ph.D., Ohio State, 1922) who
was appointed to a National Research
Council Fellowship for the academic
year 1922-1923.

Publication of original research by
members of the department began in
1895, as is shown by the following list
arranged in groups according to the date
of appointment to the faculty:

Weber, H. A. and W. McPherson 1895 On
the determination of cane-sugar in the pres-
ence of commercial glucose, j . Amer.
Chem. Soc. 17: 312-320.

Weber, H. A. and W. McPherson 1895 On
the action of acetic and hydrochloric acids
on sucrose. ]. Amer. Chem. Soc. 17: 320-327.

McPherson, W. 1899 On the nature of the
oxyazo compounds. Amer. Chem. J. 22:
364-383.

McPherson, W. and R. Fischer 1900 The ac-
tion of a-acylatcd phenylhydrazincs on the
chlorine derivatives of quinoncs. J. Amer.
Chem. Soc. 22:141-144.

McPherson, W. and H. C. Gore 1901 The
constitution of the oxyazo compounds.
Amer. Chem. }. 25: 485-496.

McPherson, W.'and W. A. Ruth 190(5 Corn
oil—Its use as a lard adulterant and its de-
tection. 21st Ann. Rep. Ohio Dairy and
Food Commissioner.

McPherson, W. and W. A. Ruth 1907 Corn
oil—Its possible use as an adulterant in lard
and its detection. J. Amer. Chem. Soc. 29:
921-926.

McPherson, W. and AV. L. DuBois 1908 On
the action of o-benzoylphenylhydrazine on
the halogen derivatives of quinones. J.
Amer. Chem. Soc. 30: 816-822.

McPherson, W. and H. J. Lucas 1909 The
action of unsymmetrical benzoylphenylhy-
drazine on orthobenzoquinone. J. Amer.
Chem. Soc. 31: 281-284.

McPherson, W. and C. E. Boord 1911 On the
action of substituted hydrazines on /3-ortho-
toluqinone. J. Amer. Chem. Soc. 33: 1525-
1531.

McPherson, AV. and G. AV. Stratton 1915 A
contribution to the study of the constitution
of the hydroxyazo compounds. The action
of unsymmetrical benzoylparatolylhydrazine
on benzoquinone and its homologs. J. Amer.
Chem. Soc. 37: 906-915.

McPherson, AV. 1917 Assymetric syntheses
and their bearing on the doctrine of vitalism.
Science 45: 49-57, 76-81.

II
Foulk, C. W. 1896 The effect of an excess of

reagent on the precipitation of barium sul-
phate. J. Amer. Chem. Soc. 18:793-807.

Foulk, C. W. and O. R. Sweeney 1914 The
sulphate method for standardizing a mag-
nesium salt solution. J. Amer. Chem. Soc.
36: 2360-2372.

Foulk, C. AV. 1915 Modified buret calibrating
pipet and certain points in the use of such
instruments. J. Ind. Eng. Chem. 7: 689-693.

McCrosky, C. and C. AV. _Foulk 1918 The
oxidizing action of potassium dichromate as
compared to that of pure iodine. J. Amer.
Chem. Soc. 50: 1662-1674.

Foulk, C. AV. 1920 An equipment for drying
ovens. J. Amer. Chem. Soc. 42: 1454-1455.

Foulk, C. AV. and S. Morris 1922 The com-
parative values of different specimens of
iodine for use in chemical measurements. J.
Amer. Chem. Soc. 44: 221-229.
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Foulk, C. W. 1923 A new form of precision
hydrometer. J. Optical Soc. Amer. 7: 327-
334.

Foulk, C. W. and M. Hollingsworth 1923 A
precision measurement of the composition of
the constant-boiling mixture of hydrogen
chloride and water. J. Amer. Chem. Soc.
45: 1220-1228.

Foulk, C. W. 1923 Corrosion. Ohio Con-
ference on Water Purification, 3rd Ann. Rept.
70-75.

I l l
Henderson, AV. E. 1899 Reaction of ortho-

diazobenzoic acid with sulphurous acid and
copper powder. Amer. Chem. J. 21: 206-210.

Henderson, W. E. 1901 A further investiga-
tion of the symmetrical chloride of parani-
troorthosulphobenzoic acid. Amer. Chem.
J. 25: 1-26.

Henderson, W. E. 1912 A modified jacket for
a Victor Meyer vapor-density apparatus. J.
Amer. Chem. Soc. 34: 553-554.

Henderson, W. E. and D. R. Kellogg 1913
The hydrolysis of ethyl acetate by neutral
salt solutions. J. Amer. Chem. Soc. 35:
396-418.

Henderson, W. E. and H. B. Weiser 1913 The
action of sulfurous acid upon the sulfides of
iron, zinc, and manganese. J. Amer. Chem.
Soc. 35: 239-244.

Henderson, W. E. and W. C. Gangloff 1916
The action of anhydrous aluminium chloride
upon unsaturated compounds. J. Amer.
Chem. Soc. 38: 1382-1384.

Gangloff, W. C. and W. E. Henderson 1917
The action of anhydrous aluminium chloride
upon unsaturated organic compounds, II. J.
Amer. Chem. Soc. 39: 1420-1427.

Henderson, W. E. and G. Stegeman 1918 A
lead standard cell and a determination of the
potential of the lead electrode. J. Amer.
Chem. Soc. 40: 84-89.

Mellon, M. G. and W. E. Henderson 1920
Further studied on a lead standard cell. J.
Amer. Chem. Soc. 42: 676-689.

Dundon, M. L. and W. E. Henderson 1922
Measurement of solubility by floating equi-
librium. The solubility of lead acetate. J.
Amer. Chem. Soc. 44: 1196-1203.

IV
Evans, W. L. 1906 On the behavior of ben-

zoyl carbinol towards alkalies and oxidizing
agents. Amer. Chem. J. 35: 115-144.

Evans, W. L. and B. T. Brooks 1908 On the
oxidation of meta-nitrobenzoyl carbinol. J.
Amer. Chem. Soc. 30: 404-412.

Evans, W. L. and E. J. AVitzemann 1911 The
oxidation of metanitrobenzoyl formaldehyde.
J. Amer. Chem. Soc. 33: 1772-1779.

Evans, W. L. and E. J. Witzemann 1912 The
oxidation of polypropylene glycol. I. The
action of alkaline potassium permanganate
giving carbonic, acetic, and oxalic acids. J.
Amer. Chem. Soc. 34: 1086-1104.

Evans, W. L. and L. H. Morgan 1913 The
preparation and oxidation of styrolene al-
cohol. J. Amer. Chem. Soc. 35: 54-68.

Evans, W. L. and C. R. Parkinson 1913 The
existence of mandelic aldehyde in aqueous
solution. J. Amer. Chem. Soc. 35: 1770-1774.

Evans, W. L. and J. E. Day 1916 The oxida-
tion of ethyl alcohol by means of potassium
permanganate. J. Amer. Chem. Soc. 38:
375-381.

Evans, W. L., AV. L. Mong and F. L. Sinks 1917
A comparison of phenylhydrazine oxalate
with mesoxalic acid phenylhydrazone. J.
Amer. Chem. Soc. 39: 1724-1727.

Evans, W. L. and J. E. Day 1919 The oxida-
tion of ethyl alcohol by means of potassium
permanganate. J. Amer. Chem. Soc. 41:
1267-1285.

Evans, W. L. and H. Adkins 1919 The oxida-
tion of organic compounds with alkaline po-
tassium permanganate. Part I. The oxi-
dation of acetaldehyde. Part II. The oxi-
dation of glycol, glycollic aldehyde, glyoxal,
glycollic acid, and glyoxalic acid. J. Amer.
Chem. Soc. 41: 1384-1414.

Evans, AV. L. and C. D. Looker 1921 The in-
fluence of potassium hydroxide on the forma-
tion of vinyl alcohol from acetaldehyde. J.
Amer. Chem. Soc. 43: 1925-1928.

Evans, W. L. and P. R. Hines 1922 The oxi-
dation of potassium acetate to potassium
oxalate. J. Amer. Chem. Soc. 44: 1543-1546.

Evans, AV. L. and O. L. Hoover 1922 The oxi-
dation of acetal with potassium permanga-
nate. J. Amer. Chem. Soc. 44: 1730-1741.

Evans, AV. L. and L. B. Sefton 1922 The oxi-
dation of isopropyl alcohol with potassium
permanganate. J. Amer. Chem. Soc. 44:
2271-2276.

Evans, AV. L. and L. B. Sefton 1922 The oxi-
dation of acetone with potassium permanga-
nate. J. Amer. Chem. Soc. 44: 2276-2283.

Evans, AV. L. 1923 The oxidation of pro-
pylene glycol with potassium permanganate.
J. Amer. Chem. Soc. 45: 171-176.

V
Smith, G. McP. and J. R. Withrow 1907 The

electrolytic preparation of amalgams. J.
Amer. Chem. Soc. 29: 321-324.

Withrow, J. R. 1908 The influence of tem-
perature on the electrolytic precipitation of
copper from nitric acid. J. Amer. Chem.
Soc. 30:381-387.

Hughes, J. S. and J. R. Withrow 1910 The
character of silver deposits from various
electrolytes. J. Amer. Chem. Soc. 32: 1571—
1576.

AVithrow, J. R. 1912 The effect of lime-sulfur
spray manufacture on the eyesight. J. Ind.
Eng. Chem. 4: 735-737; Orig. Comm. 8th
Intern. Cong. Appl. Chem. 2: 253.

Pritz, W. B., A. Guillaudeu and J. R. Withrow
1913 The detection of traces of copper. J.
Amer. Chem. Soc. 35: 168-173.

AVithrow, J. R. 1916 Relative densities of
alkali metal amalgams and mercury. J.
Phys. Chem. 20:528-531.

Sweeney, O. R. and J. R. AVithrow 1917 The
chemical examination of natural brines. J.
Ind. Eng. Chem. 9: 671-675.
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Sweeney, O. R., H. E. Outcault and J. R. With-
row 1917 The determination of sulfur di-
oxide. I. Ind. Eng. Chem. 9: 949-950, 1148.

Rob son, J. T. and J. R. Wi throw 1919 Flash
and burning points of gasoline-kerosene mix-
tures. Oil, Paint, and Drug Reporter 90:
No. 4, 30-31; No. 5, 17-19.

Ort, J. M. and J. R. Withrow 1920 Sugar
sirup from home-grown sugar beets. J. Ind.
Eng. Chem. 12: 154-156.

Frank, S. B. and J. R. Withrow 1920 Electro
endosmosis and the preparation of solid alkali
amalgams. J. Amer. Chem. Soc. 42: 071-075.

Bain, E. C. and J. R. Withrow 1921 The rela-
tive densities of alkali metal amalgams. ].
Phys. Chem. 25: 535-544.

Shenefield, S. L., F. C. Vilbrandt and J. R.
Withrow 1921 Sulfate-free sulfitcs for stand-
ard sulfur dioxide solutions. Chem. Met.
Eng. 25:953-955.

Ruff, H. T. and J. R. Withrow 1922 Determi-
nation of gums in sugar products. T. Ind.
Eng. Chem. 14: 1131-1133.

Jamison, U. S. and J. R. Withrow 1923 De-
termination of ash in Cuban raw sugar. Ind.
Eng. Chem. 15: 38(3-389.

Giesy, P. M. and J. R. Withrow 1933 The
electro-preparation of solid alkali amalgams
in quantity. Ind. Eng. Chem. 15: 57-60.

VI
Boord, C. E. and F. F. Cope 1922 The action

of selenium monochloride upon propylene,
butylene, and amylene. J. Amer. Chem.
Soc. 44:395-401.

Smith, A. W. and C. E. Boord 1922 The
absorption spectra of phenylazophenyl and
its derivatives. J. Amer. Chem. Soc. 44:
1449-1455.

Sebrell, L. B. and C. E. Boord 1923 The
preparation and properties of 1-mercapto-
benzothiazole, its homologs and derivatives.
J. Amer. Chem. Soc. 45: 2390-2399.

Sebrell, L. B. and C. E. Boord 1923 1-
mercaptobenzothiazole and its derivatives
as accelerators in rubber vulcanization. Ind.
Eng. Chem. 15: 1009-1014.

VII
Mack, E. and D. S. Villars 1923 Synthesis of

urea with the enzyme urease. J. Amer. Chem.
Soc. 45:501-505.

Mack, E. and D. S. Villars 1923 The action
of urease in the decomposition of urea. J.
Amer. Chem. Soc. 45: 505-510.

Mack, E., G. G. Osterhof and H. M. Kraner
1923 Vapor pressure of copper oxide and of
copper. J. Amer. Chem. Soc. 45: 617-623.

Mack, E., C. E. Boord and H. N. Barham 1923
Calculation of flash points for pure organic
substances. Ind. Eng. Chem. 15: 963-965.

Dundon, M. L. and E. Mack 1923 The solu-
bility and surface energy of calcium sulfate.
J. Amer. Chem. Soc. 45: 2479-2485.

The total number of research papers
(72) published during the period 1895-
1923 is very small as compared to the
number published by the chemistry staff

in subsequent years, and the number (15)
published prior to the midpoint (1909)
of this period is small indeed. The low
rate of publication, especially for the first
half of this period, may be ascribed to
several factors. In the first place, the
staff was small and the teaching load was
heavy. Much effort was expended in the
organization of new courses, including
the writing of textbooks and laboratory
manuals for these courses. Furthermore,
there were not many graduate students
and little in the way of funds for the sup-
port of research. Conditions for research
markedly improved near the end of this
period, for 32 publications appeared in
1919 to 1923.

The publications list indicates that or-
ganic chemistry was the main research
interest of the department in the period
1895-1923, for 36 of the 72 publications
deal with the reactions, synthesis, and
structure of organic compounds, and 7
others with the analysis or testing or
organic compounds or mixtures of such
compounds. There are 10 publications
in the field of inorganic analytical
chemistry, 10 in the field of physical
chemistry, and 9 that deal with new
forms of apparatus and with miscellane-
ous topics.

At the end of the first half century of
its existence the Department of Chem-
istry had a senior staff of 5 full professors
and 4 assistant professors aided by a
junior staff of about 40 assistants and
graduate assistants. The undergraduate
course enrollment totalled about 2,000
annually, and the number of graduate
students was just over 100. By this
time it had outgrown its merely local
reputation and was beginning to be
widely recognized as one of the more im-
portant chemistry departments in the
country.
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